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(54) KOHCTPYKUH^l 3AB0H CKBAXUHbl 
(57) l43o6peTeMMe othocwtcp k KOHCTpyKuwM 
CKBaxMHu. Ue/ib - yMCHbiueHMe ipyAoeMKO- 
CTM pa6oT. nociie 6ypeHHfl ckb3kmmw ao 
KpOB/iM npOAYKTMOHoro o6beKTa 4 cnycKaiOT 
SKcniiyaiauMOHHyio KonoMHy 1 m ueMCHTupy- 
K)T ee. Aa/iee ocymccTBnniOT eypeniie npo- 
AYKTMBHoro oSbBKra 4 AO/iOTOM. AviaMerp 
KOTOporo MCHbUje BHyTpeHHero A^aMexpa 
3Kcn/iyaTauviOHHOi^ koaohhw 1. nocne Mero 
pacuiMpsiioT ee paaABMKHWMii pacuiupwre- 
nflMH. BbinonMRioT pa6oTbi no M3MepeHii»o 
4)aicTMHecKoro Awaweipa cisona CKeajKUHbi. 
Co5npaioT nep<t>opnpoBaHHyio o6caAHyK5 ko- 
noHHy (nOK) Tpy6 3 wa Meia/ina c naMwibio 
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MeipoM. paeHWM AnaMeipy pocuinpcMnoro 
cieona CKoaxiiHbi. m BHyTpcHHUM AMOMerpoM 
eonkiue oHyTpeHHero AHaMcrpa SKcnny.iTauw- 
OMMOii KonOHMw. RepCA cnyCKOM b CKna>KnMy 



nOK 3 npiV)0»OT 'J>OpMy c iiOiiCpCHHbtMH pa3- 
MepaMn. obecnc^nioatouiitMti ciioGoAMbiii 
cnycK ee n nuTcpDnn aaneramin npoAyKinoHO- 
ro oGbCKia 4. B 3tom nnTepoane nOK 3 narpe- 
eaiOT AO ooccT3MOQ/ieMiin t^opMKl- ^ im. 



l/l306peTeHHe OTHOCMTCW K MC4>TCr330AO- 

6biHe M MO?KeT 6uTb iicno/ib30DaHO npn CTpo- 

Mie/lbCTBe CKBaJKtlM. 

H30CCTH3 KOHCTpyKuiin 3a6o« cKBa>KiiHbi. 
0KnK)M3K}iua» DKcn/iyaTamiOMHyio KO/iOHMy. 5 
cnyiuGHHyio AO Kpoonn npOAy»<'f*^o"oro oObeK- 
la. nOTatmyK) KonoHMy c ncp4>optipooaiiHWMw 
oreepcTviflMM (incnwMvi). yciaMOB/ieMHyK) npo- 
TM8 npoAVKTHDMoro oObOKia. npH 3T0M HOpyx- 
Hbiii AiiaMCTp noTariMOM KonoKHw Menbiue 10 
AtiOM.OTpa CTBO/ia CKnn>KV'Hbi, ^ nocncAH'^^'* 
Mewbiijo 3ityTpciiHoro jx^^^wro^ OKcnnyara- 

OMyTpoiMuiw? ;x\^^tA<^:lp nOTanMOvi ncp4'Opiipo- 15 
aoHMOit Kor.onHbi cvmecTBeMno McubUJC Buyr- 
ocH^jro AnaMcxpa 3Kcn/iyaTauiiOHHOM 
KcnoMHbi.MTOonpeAen«eT hh3kyk) npo/iyKTMB- 
H'.,rTh c^BO^KMHu u 30ipyn»i«CT cc o5cny)Knna- 

lipii Hrin',v4vni KO;>bu^*noro 3.'!30p.3 Aaone- 
rtiie '*a cieiiKy CK0.3:«iiHti u nooucccc ce 3kc- 
f'-^.a 'luin-* yMCMi.iijaeTCJ? n co opcMeHeM 
npiicrnonbMDfl sona c-caAwi^bi p03pyujaeTC«. 
nr.cr.CAMee .-aK)t:c npnBOAV" »< pa3pyujCHUK) 

Haii6onee 6/iii3Ka k npcAnaraeMoCi kohct- 
pyKui/*-' CKoaxn»«bi. DKn»OM3K)mo« aKcnnyara- 
anOHM/O KO/iOHHy. cnyiMeHHyK) AO Kpoonw 
npOAyi«TUBHoroo6beKTa.paciiii^peHMbiviCTBon 

CKD3)KiiHU B MHTcpBanc 3a/ieraM;ifl npoAy<- 
TiiBiioro o6bCKTa. nOTai?iMyK: neptltopupoBan- 
MyK) KOnOHHy ooCDAHbix Tpy6. yciaMonneHhyK) 
npOTno MHiepoana 3a/)eraHWfl npoAy»<TMOHoro 
o6>»CKTa. npu 3tom n/i^t npeAyt'pe>AeHMfl pa3- 
pyujeHMR n/iacta KCAbucBoe npocTpancTBO 30 
noTawHOM KonOHHOM HaGnBaiOT rpaaMWHO- 
necsaHbiM <^v1nbTpOM. l/l3necTHaq KoncipyK- 
Uiin cKBaxitMbi oG/iaAaei cneAy»ouuiM»^ 
MeAOciaTKaMM: oucoKa TpyAoeMKocib p^iGot 
no co3AaHiiio rpaBiu'iHO-necMaHoro (t>MflbTpa: 
na Mepe aKcnnyaTauwn rpaBnimo-nccMaHbiwi 

(t)MnbTp 3a6nB3CTC« npOAyKTtlOHOCTb CV^b3- 

xviHbi yMeubiuneTcn: Ma/iun AviaMCip norniTv 
H0V4 KonoHMw onpencnwci HU3KyK) 
npoAyKTMBHOCTb CKBa>KWHbi satpyAHPei ee 
o5cny)«MBaHne u 3KcnnyaTamiiO. 

Ue/ib vt3o6peTemi3 - yMeMbinoMiuj ipyAO- 

eMKOCTM paGoT n yDenimOMnO npO'-OnOAi^^'^Tb- 

MOCTyi CKBaMMHW. 



yKa33HHafl uenb AOCTwracTcn tgm, mto b 

K0)lCTpyKUHl1 CK0a>KU>4bl. OKHMD^aKDluevl 3KC- 

n/iyaiaunoHHyio KonoHHy. cnyiucMHyK) AO 
KpoB/iM npOAyKTMBHoro oGbCKTa. paciuMpeH- 
Huii CToo/i CK03>KiiHbi B MHTCpoa/ie 3aneraHMfl 
npOAyKTMBHoro oGbCKTa. nep't)opMpoBaHHyio 
KonoHMy. ycTanoB/iCHHyK) npoiMn iiHiepBa/ia 
3aneraHMfl npoAyKFuoHoro oGbeKia. nep(t)0pM- 
poBaHMdn KO/iOHHa oGcaAHwx Tpy6 Bbino/iMCHa 
n3 Mera/ina c naMwtbK), DOCCTaHaB/^nB^K)lue^^ 
nepD0HaM3/ibHyK) ({)OpMy nocne cnycKa ee o 
MHTepean Kpennennq, npuMCM Mapy>KMbiCi a^^- 
aMeip neptpopupoBaHHOM ko/iohhw oGcaAHwx 
ipyG nepBOHaManbHOM qnnuHApn'tecKoCi <t>op- 
Mw paoen A^iaMCTpy CTBona CKBa)KMHbi. a Bnyi- 
peMHMM A^iaMcip 6o/ibLue BMyTpcMMero 
Aiiawerpa aKcn/iyaraunoMHOw Ko/iOHHbf. 

npuMunn AeviCTBun Meranna c naMRTbK) 
3aKn»OM3eTcn b cneAywuiCM. 

l/l3BecTHo. MTo MMetoTCJi MeTanni/mecKne 
cnnaow. y KOiopbix HOynpyrne Ae<t^opM3UHM 
nonnccTbK) B0ccTaHaB/inDa»OTca npu chwthh 
narpy3KM nnn narpcBa, i.e. MCian/i. "bcromm- 
h3r". npHoGperaeT npe>KHioK) '^opMy. 3to «o- 
25 riPm\c, o6Mapy>KeHHOC bo mmofhx muctwx 
Meiannax. cnnaoax m MeTa/t/inMCCKtix komho- 
3iiuMflx. Ha3biBaeTcn 3ft)ipeKT0M naM«TM <t>op- 

Mbl. 

Ha <t>nr. 1 npeACTaBnena cxcMaii/iHecKn 
30 npcA^3raeM35i KonctpyKunn 3a6ofl CKBa>KHHbi: 
na (t)nr. 2 - cencHne A-A na 4)nr. 1: na 3 - 
Ae't>opMMpoBaHHa« nepeACnycxoM b CK.aaxM- 
My noTaiiHafl KonoHna: na 4*"^. 4 - cenenne B-& 
H3 3 {H3n6onbUJvti?i A^aMCip noncpCMMoro 
35 ceMCHUfl Ae1>opMnpo8aHMoCi KonoHrM wcMb- 
uje BHyipeHiiero A^'i^Mcipa aKcnnyaTauvion- 

HOM KOnOHHbl). 

KoHCTpyKqufl saGon cKoaKMHbi BK/ifOMaer 
3KcnnyaTauM0MHyK) KO/iOHHy 1 . paciui^pCHHbiri 
AO CTBon 2 CKBa>KHHu B Mmepeanc 3ancraHH5? 
npOAyKTuoHoro oGbCKia 0 m nep1>opnpo8aM- 
MVK) xonoHHy 3 oGcOAMWx TpyG. 

Hocne GypeMUR cK8a>KWHbi ao Kpon/ut npo- 
AyKTiiRMoro oGbCKTa 4 cnyCKa»OT SKCn/iyara- 
45 unOHHyK) KonoMMy 1 nCMCMTupyKDi ee. 
/lanee ocymecrenflioT GypCHnc npoAy^cTviBMO- 
fo oGbCKTa 4 AonoiOM. Anarierp KOioporo 
MCMbiue BuyTpcrMMefo A^aMCTp-i nKcnnyara- 
nnoMnofi KO/iOHHM 1. nocno Mcro paciiiup«K)T 
50 cro p33A0''i>'-**^^''-^^i paciunpnTCHMMu. Obino/i- 
MWK)T paGorbi no n3McpeiniK) vf^nKiwieCKoro 



1730-129 



.inriMeipa CTBO/13 CKna>*^nMM. CoGnpaJOi nep- 
(J>OpiipO00Hi*yK) c6ca/\HyMD KonOHMy 3 ipyf) H3 
MGTanna c naMATbio uunnHiipMMecKow <{)OpMbi 
c HapyxHbiM flviaMCTpoM, paonwM AnaMerpy 
p.iciijnpGMHorociDO.na CKBa>KitHi>i. PepeAcny- 
CKOM 0 cKoaxiiny nep(t)opnpoBaHHOM KonoHHe 
3 npnflaKDT <poptAy c nonepeMMbiMn paaMepa- 
fui. o5ecne^MB0K)miiMii coo6oAHwiii cnycx ee 
G nHTcpoan 3annraHH5» npOAyKTwnnoro o6beK- 
la 4. C ncMombfO D/ieKTpOHarpeoaTe/ifl wnw 
ApyniM nyrcM ocymecionflK)! Harpee ctcpjkhw 
c nafiPTbK) AO pacMeiHOii leMnepaTypw. flpn 
3TQM ciepxcHb c nawaibK) ooccTaHasnMBaeT 
C50K) nepBOHaManbiiyio (JjopMy. 

n p 11 M e p. BypeHne noA aKcn/iyaiauiiOM- 
HyK) KO/ioHHy AO r/iy5nMbi 2C00 m ocyuiecienfliOT 
,^,onoTOM 0 215.9 mm. Ha yjcaaaHMyio rny6iiHy 
cnycKa»CT s-cn/iyaTauviOHHyio KonoHHy m3 
Tpy6 0 163 MM c ToniuMHOti 10 mm m ueMen- 
TvipyK>T. 3a/iera»ouu<i^ M:i>Ke npoAyKTusHbu'i 
oObCKT paaOypweaiOT AonoroM 0 145 mm ao 
npocKTMOii rny6MHbi 2020 m. aareM ctbo/i 
CKBajKUHbt pacujnpniOT pa3ABii)KMbiMM pac- 
iuiipnTfM?;f AO At^aMCipa 0 250 mm. H3 
MCranpa c naMS i b»o M3roTaBnwEaK)T nep<l>opii' 
pOBaHHyK) KO/iOMMy AnitMOM L=22 m h pa3Me- 
paMn (Jv 148 MM. d2=250 mm. KonoHHy 
AO't^opMUpyiOT. npnAao noncpeMHOMy npo<t>- 
•//i»o ovM M.I <t>vir. 4 c Man5o/ibiuMM AnaMetpoM 
nonepeMHoro cCHC»uifl d3= ' '^O mm, ^ io o6ecne- 
viioacT KO/ibuenoM 3a3op. paBnuii 4 mm. c 
GHyTpeHHitM AMaMCTpoM 3KcnnyaTauMOMMOM 
KO/ioMHbi «48 MM 11. cneAoaaTenbMO. cbo6oa- 
HYK) TpoHcnopnipODKy noraCiHori ko/iohhw b 
•./iHiepBan 3a/ieraHnq npoAy»<TiioHoro obbCKia. 
CnyCKaoT Ae4>opMMpoBaMHy»o KononHy na 
KoOone D CKBa>KiiHy ao yftopa c cc aaGoeM. 
B^niO'taK:): cvJCteMy ^ne^rpoHor pena. Hocne 
BbiACD/KKu B TCMCMne onpeAencMHoro apeMe- 
Mt/i noTafiHafl KonoHna BOCCiaHaonnBaeT cbok) 
nepBOMaManbMVK) ur.nnHAPiHeCKyiO topMy c 
Mapy>'.HbiM A^1aMCTpc)M 2S0 mm. 

3K0H0MiiMecKa3 3.it l)eKTHBnocTb ot ohca- 
pemici npo/inaracvrHO TexHuw.-rcKoro peiue- 



10 



15 



HMfl onpeAe/iwcTcn AononHuicnbMWM acoutom 
CKBa^KMHbi. Do <t)opMy/ie /Ifonjow Ae6nT ckro- 
>KHHbi Q o6paTHO nponopuviona/ie>^ Hary- 
panbHOMy /iorapH{})My orHOUJCHnvi paA^yca 
KOHrypa nuiaHMn (Rk) h paAi^yca ctcBa^Kwubi 
(fc), Ha oCHOBaMUM Mero npovi3BOAHTenbHocTb 
CKBaxMHW c yaennHeMMbiM paA^ycoM re. npn 
npoHMx paBHbix yc/iOBunx onpcAenneiCfl bu- 
pa>KeMMeM 



20 
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In — 
In — 



npMHUMan Rn=200 m. rc=0,145 m, no/iyMa- 
iotQ 1=0.080. 

TaKMM o6pa30M. AOCTuraercw yue/inMCHne 
npovi3BOA^»TenbHOCTn 3a cmct pea;iM3anMn 
npeA/iaracMoro rexHUMccKoro peiueMMfl. 

(DopMy/ia M3o6peTeHHP 

K0MCTpyKl4M« 3360fl CKBa>KV1Hbl. BKHJOnaK)- 

iU3» aKcnnyarauviOMHyio KO/^onHy. cnymen- 
HyK) AO KpOBHir npoAy»<i^^BHoro odbCKTa. 
pacujMpeHHbiM CTBon cKBaxuHbi B nMTepaa/ie 
3aneraHMn npoAYKTMBMoro obbCKia. ncptpopn- 
poeaHHyio KOnOHHy oDcDAHbix Tpy6, yCTaMoa- 
/leHHyio npoTMB MHiepBa/ia 3a/icraHMfi 
npoAYKTMBMoro o6bCKTa. oinnMawmaw- 
c H TeM. MTJ. c uenbK) yMeHbujeMn« ipyAoeM- 
KOCTn paSoT M yBenMMeMi4« npon3B0A»^TC/ibHO- 
CTV1 CKBaxuHw. nep4)OpnpOBaHMafl KonoHna 
oScaAHwx Tpy6 Bbino/iHeMa n3 Mcranna c na- 
MPTbK). BOCCTaMaB/iMBaioiueM nepBOHDManb- 
Hyio <t)OpMy noc/ie cnyCKa b HHTepea/i 
Kpen/icHnfl. npMMeM Mapy^KHwu AnaMetp nep- 
(})opMpoBaMHOi;i KonoMHW oScaAHwx Tpy6 nep- 
BOM3ManbH0M uM/»nHApMMeCKOvi <t)opMbi paacH 
AnaMCipy CTBO/»a CK83)KMHbi. a BHyTpeHniiM 
AnaMerp 6o/ibiue BHyTpennero A^^awerpa 3kc- 
nnyaTauMOHMOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made fi"om memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 
Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] [Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficuh to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases, the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation diflScult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory eflFect. 

Fig, 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section *m Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 ami, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 nmi, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius r^i and all other conditions being equal, is 
determined by the expression 



In 



[sic- one of the r^^y should be r^] 



Assuming Rb = 200 m, = 0.145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that^ with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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